INTRODUCTION
Jeju-do (제주도 also spelt Cheju-do or Chejoo-do and formerly known to Europeans as Quelpart Isl. or to the Japanese as Saishu-to was historically called Doi amongst other Korean names) is a special autonomous province of 1,849 km 2 located 80 km South of the South Korean mainland. Volcanic origin commenced approximately 2 Ma (BP) and it was last connected to the Korean Peninsula approximately 10,000 years ago. Its highest mountain Hallasan or Mt Halla, amongst several previous names being known to Europeans as Mt Auckland or to the Japanese as Mt Kanra, is a National Park that supports 1,565 vascular plants and approximately 1,000 identified insects. It is a shield volcano at 1,950 m in the centre of the island; thus the island's basaltic soils are derived chiefly from lava. Climate is subtropical oceanic and tem-perate supporting a varied flora and fauna that is listed as a UNESCO World Heritage Site for its Volcanos and Larval Tubes (Wikipedia).
The first systematic earthworm survey by Kobayashi (1937) recorded five species, and another five were added by Kobayashi (1938; 1941) , the types now lost. Thirty years later, Song & Paik (1970) found six known, three previously unrecorded and one new species. Their total of eleven species then raised the island count to 14 species of earthworms.
Subsequently, Hong & James (2001a) claimed Amynthas youngtai from Mt Halla, but this is a synonym of A. carnosus (Goto & Hatai, 1899 ) (see Blakemore, 2012a; 2012f) . Also, Amynthas yongshilensis Hong & James, 2001b : 80a probable junior synonym of A. tokioensis (Beddard, 1892)was collected from Mt Halla (= =Yongshil?) and was sympatric on Jeju and compared only to their Amynthas alveolatus Hong & James, 2001b: 81 from Sangumburi Crater, Jeju that is exactly the same, i.e., synonymous, with A. kanrazanus incretus (Kobayashi, 1937) which is comparable to A. kanrazanus kanrazanus (Kobayashi, 1937: 340, figs. 3, 4) itself also similar to A. tokioensis. Amynthas sangumburi Hong & Kim, 2002 also from Sangumburi Crater near Mt Halla resembles both A. toriii (Ohfuchi, 1941: 244) from a cave in Oita-ken and A. subrotunda (Ishizuka, 2000) both currently in synonymy of A. corticis. Therefore, A. sangumburi possibly also belongs to the synonymy of either or joins both of these in A. corticis, at least its validity depends upon deeper research.
Most recently, several exotics and a translocated endemic, Amynthas tralfamadore Blakemore, 2012, were newly reported in Blakemore et al. (2012) and by Blakemore (2012d) .
Previous results are compared and consolidated in this taxonomic report following collecting trips by the current author in 2012 to give a current total of more than 40 taxa.
MATERIALS AND METHODS
Surveys were under the auspices of NIBR with funding from Hanyang University. Taxonomic determinations follow the methodology and classifications in Sims & Easton (1972) and Blakemore (2010b; 2012a) . Abbreviations are: Ccircumference, GMsgenital markings, lhs left hand side and rhsright hand side. A "?" indicates some uncertainty.
Small tissue samples were taken for mtDNA COI gene barcoding by various Korean Companies with preliminary nucleotide analysis via 'MEGA 5' (wwww.megasoftware. net) and BLAST programs (www.blast.ncbi.nlm.nih.gov/ BLAST.cgi) provided in an Appendix. Those barcode results that are confidently proven will eventually be uploaded to GenBank (www.blast.ncbi.nlm.nih.gov/genbank) and Bold Systems (www.boldsystems.org) or the International Barcode-of-Life project (iBOL www.barcodeoflife. org) with published names.
TAXONOMIC RESULTS
Results (arranged by family) are summarized in Table  1 .
Enchytraeidae
Several small, pale, semi-terrestrial "pot-worms" were noted, but not kept, during the surveys and, since they are ecologically ineffectual when compared to megadriles (usually being grouped with the aquatic microdriles) nor are they taxonomically diverse (just 650 named spp from sodden soils worldwide), thus they do not warrant further consideration. No. Kobayashi (1937; 1938; 1941) Song & Paik ( ana has male pores nearer to c lines and gizzards described by Kobayashi (1937: 335) as three in "XII-XVI or XI-XVI" with markings variable in some of 8, 10 and 11 and either presetal or postsetal; plus a distinctive accessory atrial gland in segment 7. Drawida a. halla sub-sp. nov. has male pores near c lines, gizzards in 12-14 plus widely paired and presetal genital markings in 8 and 10 that, in combination with DNA data in Appendix identify this species.
7 and lack of accessory glands there, but is contraindicated by gizzards in 13-15 rather than 12-14. Slight DNA barcode indications support its separation (w24 vs. WO69 in Appendix). However, should D. a. anchingiana proper be confirmed from China (or Jeju!) then morphological and genetic comparison may allow clarification of the full species relationship.
Both new sub-species may indicate a variable species complex, possibly with parts similar to what Kobayashi found. Mutual inclusion or separation depends on relocating fully mature material on Jeju that correspond to Kobayashi's description, plus further studies of types of the whole species-complex in China.
Drawida iucn sp. nov. [Fig. 3]
Material examined. IV0000261225 Holotype, figured ( Fig. 3 ) and dissected with small tissue sample taken for DNA analysis (WO68). Collected 9 th Sept. 2012 by RJB from under rock on short walk from Botanic Gardens to IUCN meeting at Seogwipo (33� 15′10′′N 126� 33′40′′E); preservation was in 80% EtOH. Etymology. From acronym for International Union of Conservation Networks who hosted the World Conservation Congress at Jeju and are concerned with promotion of species diversity. This does not imply support nor funding for the survey and its results from IUCN. Pronounciation is "eye-you-see-en", a non-arbitrary combination of letters used as a word formed from an acronyms as permitted under ICZN recommendations (cf. Eisenia anzac Blakemore, 2011 from Japan). Description. Length 73 mm. Segments 127, possibly the last 12 regenerated. Colour pale grey unpigmented with dark mid-dorsal line from 11. Prolobous. No dorsal pores. Clitellum not developed. Nephropores in c lines or above. Spermathecal pores in 7/8 in c lines. Male pores on blunt penes protruding slightly from wide slits centred median of cd lines in 10/11. Female pores in b lines in 11/12. Genital markings single, mid-ventrally offset in 8 and 11.
Internally, septa 5/6-8/9 thick; 9/10 and 10/11 are conjoined and displaced to mid-10 supporting yellow testis sac with coiled vas deferens to prostate that attaches to male organ. Dorsal blood vessel single and hearts in 6-9. Spermathecae atria present anteriorly from 7/8 with long coiled duct to ampulla attached to 7/8 posteriorly in 8. Ovisacs (empty) present from septum 12/13 that along with 11/12 forms an ovarian chamber ventrally. Nephridial bladders elongate. Gizzards in 12-15 with muscular modification in 12 reduced. Remarks. Drawida iucn agrees morphologically with D. anchingiana seogwipo on almost all points, except for lack of blue colour, GM details and extension of gizzards into 12. Moreover, the DNA barcode data in Appendix (WO68 vs. WO69) shows that there is some difference (3%) that is here considered sufficient to indicate speciation. D. iucn barcode also differs (4%) from D. a. halla (WO68 vs. w24), supporting their mutual separation.
Drawida japonica japonica (Michaelsen, 1892)
Material Examined. Hamburg Museum and Berlin syn-types were inspected by the author as reported in Blakemore & Kupriyanova (2010: 8) wherein two synonyms were listed: Drawida grahami Gates, 1935 and Drawida propatula Gates, 1935 Table 2 and Fig. 4 (a Maximum Likelihood Tree automatically generated by MEGA 5 program).
Ocnerodrilidae

Ocnerodrilus occidentalis occidentalis Eisen, 1878
Material examined. IV0000245077 collected from Jeju Island by the author (15.II.2012) as reported in Blakemore et al. (2012, fig. 1 ) providing DNA sample (WM17 in Appendix). Remarks. Pan-tropical distribution by introduction; the original home is thought to be in Central/South America; it is fully described by Blakemore (2010b) . Part of a species-complex (Gates, 1972) , previously noted without details from North Korea by Kobayashi (1941: 263, tab. 1) a record that appears to have been overlooked subsequently due to the old-style kanji used. Remarks. Specimen distinct with its red colouration, but possibly not fully mature. Its C-shaped seminal grooves, crowded setae and incised caeca appear unique. The male pores are construed as superficial rather than eversible as in Metaphire spp. and, assuming spermathecae in 5/6/7/8/9, the species would comply with an Amynthas corticis species-group of Sims & Easton (1972) . Possibly a 'species-in-transition', losing its anterior spermathecae and approaching Metaphire with quasi-non-superficial male pores. By extension, in Metaphire it would comply with an M. ignobilis species-group and the taxon it would resembles most on Jeju probably being Metaphire quelparta (Kobayashi, 1937) from which it differs principally in the visibility of primary male pores, the incipient retention of spermatheca in 6lhs, colouration plus other lesser characters. The penial setae, uniquely characteristic, possibly provide traction during copulation and compensate for lack of genital markings. DNA data (w4 in Appendix) confirm its identity and shows closest match with A. aucklandis (w21). However, such DNA data cannot be used to determine whether it is correctly placed in Amynthas, the default genus for pheretimoids (see Blakemore, 2012e) . ) , the male porophore body appears retractable as a flat pad with five or six setae above a circular disc. Genital markings, in addition to those on male pads, also as small discs lateral of spermathecal pores, plus one pair below 7/8 and another postsetal pair ventrally on 8. Internally, nephridial forests fill 5 and 6. Septa are all thin, 8/9/10 are absent in position of muscular gizzard. Hearts in 10-13. Spermathecae have a large saccular ampula on muscular duct with long diverticulum inseminat-ed for most of its length. Small glands associated with each spermatheca and in place of GMs. Holandric, with large seminal vesicles in 11 & 12. No vesicles in 13. Prostates on thick duct to infolding of male pores. Ovaries free in 13, no ovisacs in 14. Oesophagus slightly dilated in 13 only, intestine from 15, caeca broad based from 27 and deeply incised ventrally. Parasites not noted. Remarks. As with A. arx, the male pores are construed as within C-shaped seminal grooves rather than non-superficial and eversible as in Metaphire. The current species differs from A. arx, M. quelparta and other similar species described herein in the shape of its spermathecae and distinctive male field. DNA data are provided for confirmation (Appendix).
Megascolecidae
Amynthas
Amynthas aucklandis
Amynthas carnosus (Goto and Hatai, 1899)
Material examined. Tokyo Museum neotype (An435) designated and described by Blakemore (2012a) . IV000 0261224 from Seogwipo found during walk from Botanic Gardens, 9 th Sept. 2012 collected by RJB from under rocks beside road, providing DNA sample (WO67). Specimen undissected but is superficially similar to A.carnosus. Remarks. Chinese/Japanese/Korean Amynthas carnosus (Goto & Hatai, 1899) recently redescribed on the Tokyo museum neotype (Tokyo NSMT An435) by Blakemore (2012a; 2012f) where an annotated synonymy included: kyamikia Kobayashi, 1934, monstrifera Kobayashi, 1936, sangyeoli, youngtai, kimhaeiensis, sinsiensis and baemsagolensisall Korean names by Hong & James, 2001 , and Taiwanese monsoonus James et al., 2005 . However, Chinese A. pingi (Stephenson, 1925 ) (syn. fornicata Gates, 1935) was maintained separately, at least for the present, until its comprehensive review, possibly extending to DNA barcode differentiation. Distribution is Japan (Goto & Hatai, 1899; Easton, 1981) , Korea and Quelpart Island (Kobayashi, 1936; 1938: 161) . Hong & James (2001a) claimed their Amynthas youngtai from Mt Halla, but this is a clear synonym of A. carnosus (Goto & Hatai, 1899) after Blakemore (2012a) . In addition to these locations, A. carnosus is known from China (Jiangsu, Zhejiang, Anhui, Shandong, Hong Kong, Sichuan, Beijing) and possibly Vietnam (as P. pingi). Recent Chinese claims from islands of Hainan as Amynthas fuscus Qiu & Sun, 2012 and off from Taiwan, as Amynthas taiwumontis Shen et al., 2013 syn. nov . that agree with Kobayashi (1936: fig. 1 types I or II and fig. 2 type I)see Blakemore (2012a). Both A. fuscus and A. taiwumontis were compared to Amynthas fornicatus (Gates, 1935) which is surprising as it is currently held in synonymy of Chinese A. pingi (Stephenson, 1925) , itself usually in synonymy of A. carnosus. Senior synonyms were further ignored as A. fuscus was compared to A. homosetus (Shen, 1938) and the A. sangumburi synonyms of A. corticis; while A. taiwumontis was also compared to A. marenzelleri (Cognetti, 1906) from Yokohama, a long established synonyn of A. corticis (Kinberg, 1867) despite its recent redescription by Blakemore (2012b: 114) . Despite their claim, barcode data for "A. taiwumontis" could be found neither on GenBank nor on iBOLD site of the CCDB (www.ccbd. ca Feb., 2013).
These authors are invited to confirm their taxa, to cor- Korea (e.g. Hong and Kim, 2007; Kim et al., 2009) , has long been held in synonymy of A. corticis and moreover, there are twenty synonyms with priority over heteropoda as fully described in Blakemore (2010b Remarks. The current specimen complies morphologically with current concepts of "A. gracilis" (e.g., by Gates, 1972; Sims & Gerard, 1999; Blakemore, 2010b) , another cosmopolitan species from tropical and warm temperate localities. Blakemore (2010b) Sims & Easton (1972: 176, 214) remarked that gracilis was the type-species of the monotypic genus Nitocris Kinberg, 1867, a pre-occupied name, and made it representative of their "hawayanus species-group" while noting that the precise identity of the type-series could not be established as the specimens are immature. Kinberg's original description, in full, was: "N. gracilis n. Lobus cephalicus longitudinem partis mediae superioris segmenti buccalis aequans; segmenta 89-91; longitudo 42-66 mm. Rio de Janeiro, in horto botanico."
The current specimen complies with earlier descrip- tions although it lacks the GMs frequently seen in some or all of 6-8,9 near the spermathecal pores in 5/6/7/8 and in groups of up to eleven (or twelve) median to male pores and sometimes on 17 and 19 too (Gates, 1972: 189; Sims & Gerard, 1999: 130) . Without reference to DNA data, this would reasonably be the first record from Korea. However, a potential sub-species is tentatively described below that differs from the more familiar concept of the cosmopolitan A. gracilis, yet its DNAat least for the part of the COI geneagrees 100% with the current specimen. At the same time, the only previously A. gracilis barcodes from Japan seem to indicate slight differences (Appendix). Morphology and DNA are recorded, leaving the outcome of the issue of correct identity and taxonomic relationship of either taxon flagged for future reference. Internally, tufted nephridia occur in 5 and 6. Septa 8/9 /10 are aborted around muscular gizzard. Hearts in 10-13. Holandric, but iridescence not noted. Seminal vesicles are in 11 & 12 with pseudovesicles in 13 & 14. Spermathecal ampulla spherical, duct tapers with ental diverticulum as thin stalk and slightly dilated terminal portions. Oesophagus dilated and vascularized in 11-13, intestine begins in 15. Caeca single, incised ventrally and dorsally ruggose from ca. 27. Remarks. Differences from A. gracilis proper possibly are a reduced first segment, dorsal pore more anteriorly in 10/11, slight difference in shape of spermathecae, distinct distribution of genital markings between male pores on 18 (a triumvirate rather than characteristically in series laterally) and caeca that are 'quasi-pinnate', rather than incised on ventral edges. As with the sympatric specimen described above, GMs are lacking between spermathecal pores.
Amynthas gracilis insularum
DNA data in Appendix indicates agreement with specimens from Okinawa identified as "Amynthas gracilis" but some slight genetic separation is apparent for other specimens from the Japanese mainland. No other COI data is yet available on GenBank thus the current name awaits confirmation from further data and comparison with the fifteen or so historical names included, in whole or in part, in the nominal taxon's synonymy.
A similar species is Amynthas papulosus (Rosa, 1896) and the closeness of its relationship also requires consideration.
Amynthas hupeiensis (Michaelsen, 1895)
Remarks. Cosmopolitan species also from Japan and mainland Korea often in or near irrigated rice paddy fields (that were not searched during current Jeju surveys). It was first described from Jeju by Kobayashi (1938: 152) and is fully described by Blakemore (2010b) . seems no reason why it was initially ignored by Hong & James (2001) , nor subsequently during the last dozen years. Blakemore (2012d) . IV00002 50401 providing DNA samples (WO52 failed to yield results resampled as w28 that was contaminated in the lab but was successfully resequenced as w28b) from Cheonji-yeon Falls collected 13 th June, 2012 by RJB.
Amynthas masatakae (Beddard
Remarks. Originally from Japan and described from Jeju by Kobayashi (1937: 337) and Song & Paik (1970: 11) ; it was fully redescribed based on its London types by Blakemore (2012d: fig. 1lhs ). Results have since arrived for DNA barcode of the topotypic specimen from Nogeyama, Yokohama described in Blakemore (2012d, fig. 1rhs ) (IV0000249941 WO35) that agrees 100% with Cheonjiyeon Falls samples, that now confirm the taxon on Jeju. DNA results for other potential specimens were inconclusive. megaBLAST comparison indicates 100% match with EF077538 "A. triastriatus" from China (an erstwhile synonym of M. masatakae) that indicates the Chinese specimens are synonyms of A. masatakae, however it is not certain that their identification as A. triastriatus (Chen, 1946: 97) proper is correct thus the true synonymy of this name is not proven. Similarly A. robustus (Perrier, 1872) proper is not proven from Japan (nor Taiwan) and these GenBank vouchers should likely be recorded as A. masatakae following revision by Blakemore (2012b) . Gates (1972) had A. masatakae in synonymy of A. robustus (Perrier, 1872) and hence included Quelpart in the domain of this latter taxon, now known to be doubtful due to recent work (Blakemore, 2012d) , thus a restricted A. robustus is excluded.
Amynthas micronarius (Goto & Hatai, 1898)
Material examined. Korean specimen (NIBR IV00002 46442) collected from NIBR's Jeju Island Biosphere in Incheon (NIBR IV0000246442 WO1) described by Blakemore (2012d, fig. 6rhs ); Jeju Island new specimens (NIBR IV0000250396-7) from Hyomyungsa Temple, Mt Halla collected 12 th June, 2012 providing DNA samples (WO48, w26). Remarks. DNA data confirms a 100% match (Appendix) showing the Incheon specimens likely originated in Jeju just as the author suspected in the full redescription with revised synonymy provided by Blakemore (2012b: 138) . A subsequent possible new synonym (noted by Blakemore, 2012d) is Amynthas montanus Qiu & Sun, 2012 that has its setae seriously miscounted between descriptions and tables compared to their fig. 2 ; e.g., 12-18 are described between male pores yet more than 26 are figured, thus setal ranges are given as 52-142 which approach the lower counts from A. micronarius synonyms are unreliable. Sun et al. (2012: 149) also misspell their earlier taxa as "trapezoidesi" rather than A. trapezoides Qiu & Sun, 2010.
Amynthas phaselus maculosus (Hatai, 1930: 661) comb. nov. [Fig. 10]
Material examined. IV0000261231 mature specimen collected from besides a stream near Sanbansan SW Jeju, 12 th June, 2012 by RJBa mature that was figured and dissected, providing DNA samples (WO51 redone as w27). Included in same jar is a tail portion. Description. (Jeju specimen). Length 100 mm. Segments 99. Colour brownish, clitellum buff. First dorsal pore 11/ 12. Genital markings absent. Setae ca. 36 on segment 10. Spermathecae ca. 0.3 C apart in 5/6/7/8. Male pores superficial on 18 with 12 setae intervening. Septa 8/9/10 are aborted around gizzard. Spermathecae in 6-8 with elongate and corrugated ampulla on shorter duct with clavate diverticulum. Hearts are in 13. Holandric: testis in 10 & 11, seminal vesicles in 11 & 12 the latter pair with finger-like dorsal projections. Ovaries in 12, no ovisacs. Prostates large in 18. Oesophagus dilated in 11-13. Intestinal origin in 15, no typhlosole to about 35. Gut contains mainly soil. Remarks. The current specimen agrees with earlier descriptions of Amynthas kamitai (Kobayashi, 1934) from Jeju that appears now to correspond with A. maculosus (Hatai, 1930) from northern Japan, that itself was previously included in synonymy with A. phaselus (Hatai, 1930) , e.g. by Blakemore (2008) . A. maculosus was revived based on a Tokyo syntype by Blakemore (2012: 113, fig. 12 ). Its new synonyms are Pheretima kamitai Kobayashi (1934: 5, figs. 4-6; 1938: 146, fig. 11 ) that was from Seoul and latterly included Ph. serrata Kobayashi (1936: 165, text fig. 10 ) in synonymy. Referred to as Ph. phaselus var. kamitai by Kobayashi (1938: 411) and by Song & Paik (1969 : 16, 1970 : 11) on specimens from Hokkaido and Jeju, respectively. Since nothing of substance separates Amynthas minjae Hong, in Hong, Lee & Kim (2001) from these prior taxa, it too is included in synonymy. Reduced to a sub-species of the nominal taxon, the question of its relationship to A. phaselus is not fully resolved. This Jeju specimen (initially thought similar to A. gracilis) complies with A. maculosus, or rather its synonym A. kamitai, more so than with A. phaselus proper. Material examined. Type specimen (NIBR IV0000246 441) collected from NIBR's Jeju Island Biosphere at Incheon were described by Blakemore (2012d) . New specimens (IV0000250402-3) three mature specimens sketched and dissected, providing DNA samples (WO53-54 resampled as w29-30) collected outside of Cheonji-yeon Falls Park, Jeju on 13th June, 2012 by RJB from under rocks and beside a spring. Remarks. These specimens confirm, as anticipated, both separation of A. tralfamadore from A. masatakae and the provenance of both from Jeju suggested by Blakemore (2012d: 143) .
Amynthas phaselus phaselus
Metaphire agrestis (Goto & Hatai, 1899)
Material examined. IV0000250406-7 Cheonji-yeon Falls, Seogwipo, collected 13 th June, 2012 by RJB; two mature specimens, one sketched and dissected, providing DNA sample (WO56 mixed in lab and resampled as w32 in Appendix). Seven similar mainly immature specimens collected from Cheonji-yeon Falls on 14 th June, 2012 (undissected). Remarks. These specimens conform to the redescription by the current author from Japan and Korea. A neotype in Tokyo Museum is in process of description as noted by Blakemore (2012b; 2012f) . Further work is currently in progress to define this cosmopolitan species.
Metaphire californica (Kinberg, 1867)
Material examined. NIBR IV0000246440, found beside Temple at Mt Sanbangsan, Jeju, collected by R.J. Blakemore, 17 th Feb. 2012, from near drainage ditch and described Blakemore (2012: fig. 2) ; IV0000250461, single Internally, nephridial forests fill 5 and 6. Septa 5/6/7/8 are thin, 8/9/10 are absent in position of muscular gizzard, and 10/11-13/14 have some thickening. Dorsal blood vessel single, hearts in 10-13. Spermathecae with large oval ampulla on short duct and medium diverticulum with inseminated terminal bulb having irregular outline. A small gland associated with each spermatheca ectally. Holandric, with iridescent testis small in 10 & 11, seminal vesicles in 11 & 12. Prostates on thick duct to small copulatory pouch. Ovaries small in 13, no ovisacs in 14. Oesophagus slightly ditated in 12-15, intestine from 16, with caeca broadly based from 27 and deeply incised ventrally. Typhlosole not well developed, gut contains organic soil and sand grains. No parasites were noted. Remarks. Complying with the M. houletti species-group of Sims & Easton (1972) that included indigo Ohfuchi, 1951 , keishuensis Kobayashi, 1938 and quelparta Kobayashi, 1937 . Perhaps it is closest to the latter taxon both morphologically and geographically. Similarity is their characteristic greenish blue dorsum and light blue ventrum. Differences in M. quelparta are that the spermathecal and male pores have saccular bodies internally that may protrude and the former are accompanied with paired short stalked accessory glands. An apparently ma-jor difference is that only one, rather than a pair of glands accompanies the spermathecae in the current species that, nevertheless, may only merit sub-specific status, cf. M. quelparta. DNA data are provided and compared in the Appendix.
Metaphire quelparta valhalla sub-sp. nov. from Mt Halla appears to differ morphologically, but has similar DNA. Another taxon is M. q. seogwipo sub-sp. nov. that appears to differ molecularly from M. haenyeo and morphologically from M. quelparta quelparta. At the same time, no confirmed specimens of M. quelparta have been found in the current surveys and thus neither a neotype nor its DNA libarary can be provided presently. Remarks. Despite the specimen providing the DNA being not fully mature, its DNA should be definitive. However, the GenBank voucher library gave unreliable results and, moreover, there is the slight possibility that this sample was mixed in the genetics lab. Thus this species record is only tentative for Jeju and requires confirmation from resurvey. Kobayashi, 1937 Material examined. A possibly similar specimen is IV0 000250892 from beside Temple at Mt Sanbangsan, Jejudo collected by RJB 17 th Feb. 2012 from near drainage ditch that provided DNA samples (WM13, WO11 and w6). Types are not known. Remarks. Not definitely identified in current studies as the similar specimen found was damaged and thus was not fully studied. Yet Metaphire quelparta was said to be "the most common species on this small volcanic island" (Kobayashi, 1937: 35, fig. 5 ) and it was also claimed on the Korean peninsula (Kobayashi, 1938: 155) where it was initially mistakenly labelled as "Pheretima keishuensis" nom. nudum by Kobayashi (1938: 90) , as noted by Song & Paik (1970: 11) .
Metaphire quelparta quelparta
In discussing Metaphire yamadai (Hatai, 1930) neotype, Blakemore (2012b: 119) said that, apart from its nonmanicate caeca, "M. quelparta is almost exactly the same in each described character except for its large saccuar bodies associated with the spermathecal pores. But it may belong in synonymy nevertheless, along with M. sanseiana (Hatai, 1951: 56) , and the probable syn. nov. of the latter species, M. indigo (Hatai, 1951: 58) " and another possible synonym is M. sanseiana (Ohfuchi, 1951) from China. Blakemore (2010a Blakemore ( : 18, 2012b reviewed M. yamadai, latterly based on Tokyo Museum neotype and noted that for M. yamadai from China, Chen (1933: 259, figs. 20, 21) shows variations with the caeca either deeply incised or manicate, but this was likely a misdescrip-tion by Chen of a composite of both Michaelsen's Pheretima pectenifera and Ph. tschiliensis. This latter taxon may indeed have incised caeca and is currently classified as ?Metaphire tschiliensis (Michaelsen, 1928) , but further research is required from China to confirm its full relationships. Kobayashi (1938: 155, 157) had said that his Ph. aggera Kobayashi, 1938: 153 was close to and may be synonymous with some of the species above and with his Ph. quelparta. However, Easton (1981)'s inclusion of Metaphire soulensis (Kobayashi, 1938) in synonymy of M. yamadai (Hatai, 1930) is no longer supported as there are notable differences in morphology (pers. obs.), especially of the markings around the male pores (when present). Thus, M. soulensis is thus maintained separately and has M. shinkeiensis (Kobayashi, 1938) , M. aokii (Ishizuka, 1999) and Amynthas dageletensis Hong & Kim, 2005 included as its junior synonyms, as clearly stated previously by Blakemore (2003; 2010a; 2012a) . Internally, nephridial in 5 & 6. Septa 8/9/10 aborted around muscular gizzard. Hearts in 10-13. Spermathecae, probably not fully formed, with saccular ampulla on longer duct, and with elongate uninseminated diverticulum that is straight rather than folded. A small stalked gland associated with spermatheca in 7 & 8 ectally (not in 9 nor near prostates). Holandric, with iridescent testis in small sacs in 10 & 11 posteriorly, seminal vesicles in 11 & 12 anteriorly. Prostates on thick duct. Ovaries small in 13, ovisacs absent. Oesophagus dilated and vascularized in 13; intestine from 1 /215; caeca from 27 incised ventrally. Typhlosole not noted. Remarks. Although possibly not fully mature, apparent differences from the nominal taxon are lack of noticeable saccular bodies on male and spermathecal pores, and absence of paired spermathecal glands that are shown consistently in Kobayashi's work. Moreover, only a dozen setae intervene between male pores rather than 18-21 as in M. quelparta proper. It is somewhat similar, but differs from M. haenyeo, not least by having longer sperma-thecal diverticula although DNA data indicates slight (~3%) separation.
Full relationships require comparison with new material of nominal M. quelparta which had type-localities in Seogwipo as well as Jeju-township and Mt Halla listed by Kobayashi (1937) . So far such material has been elusive although both the current and subsequent subspecies come closest.
Metaphire quelparta valhalla sub-sp. nov. [Fig. 15 Internally, nephridial forests on 4/5/6/7. Septa 8/9/10 aborted around muscular gizzard, otherwise muscular in anterior. Dorsal blood vessel single, hearts in 10-13. Spermathecae with saccula ampulla, often flattened on medium duct and long diverticulum with inseminated ental half that zig-zags. A small stalked gland associated with each spermatheca ectally. Holandric, with iridescent testis small in 10 & 11, seminal vesicles in 11 & 12 anteriorly and pseudovesicles in 13. Prostates on thick duct to small presumably eversible pouch. Ovaries in 13, ovisacs vestigial in 14. Oesophagus slightly dilated and vascularized in 12 & 13; intestine from 15; caeca from 27 deeply incised ventrally. Typhlosole not noted. Remarks. The current sub-species differs from the nominal taxon on several points, especially lack of noticeable saccular bodies on male and spermathecal pores. It is approximately twice the size and lacks the distinctive green colouration. It is somewhat similar, but differs from M. haenyeo, not least by having longer spermathecal diverticula although DNA data indicates only slight separation (~1%).
Complete comparison with M. quelparta depends upon discovery of specimens that comply with Kobayashi's description having green colouration and paired spermathecal glands shown in Kobayashi (1937: figs. 5E-G; 1938: figs. 14c & c′) . Specimens claimed by Song & Paik (1970: 11) were not described in any detail, they merely their presence on "Chejoo-do" was noted. (Kobayashi, 1938) Remarks. Song & Paik (1970: 11) also located Metaphire soulensis (Kobayashi, 1938) on "Chejoo-do". Its synonyms are Pheretima shinkeiensis Kobayashi, 1938; Ph. aokii Ishizuka, 1999 synonymy as per Blakemore (2003 plus A. dageletensis Hong & Kim, 2005 from Ullungdo. Revision is currently in progress based on Seoul and Ulleungdo specimens (Blakemore, in prep.) .
Metaphire soulensis
Feb., 2012 by RJB (providing DNA sample WM10 as "Dendrobaena cf. attemsi" that was mixed in the lab with specimen of E. japonica from NZ in Blakemore (2012c); redone as w1 that has yet to provide a result).
Remarks. Pale lumbricid, 62 mm long, with segment 9 tumid laterally and 16 ventrally; clitellum 27-33, with tubercula pubertates wide in 29-32. Currently unidentified. alysis has yet used types of either taxon to definitively prove their differences. These two species are thus in serious need of revision worldwide. Hong et al. (2001) claimed it from Korean vermiculture based solely on supposed color differences from E. fetida, however E. fetida colour varies greatly and, as noted in its description below, there in no DNA evidence based on types to determine whether on not the name andrei takes priority from the dozen or so synonyms of E. fetida. 
DISCUSSION
The earliest taxonomic work on Korean earthworms was by Kobayashi (1934; 1938; 1941) , who listed approx. 45 earthworm species from the Korean peninsula (including North and South Korea) , of which ca. 27 were considered native (i.e., ca. 18 exotics). He included ten species from Jeju which the current study has raised to about 40 taxa. Surprisingly the two taxa thought most common by Kobayashi, Drawida anchingiana Chen, 1933 and Metaphire quelparta (Kobayashi, 1937) , were not relocated possibly because they have been subsumed by newer introductions or because their sub-species were not previously separable without the aid of genetic data. Further surveys are required around Jeju Town, where Kobayashi found some of the Drawida and Metaphire specimens. Newly recognized is the presence of members of the ubiquitous and readily transported Amynthas tokioensis/Metaphire hilgendorfi species-complex but not being as common as on adjacent lands and even on remote Ulleungdo (see Blakemore, 2013) .
The conclusion of the relatively high biodiversity is that the interval since introduction of earthworms to this volcanic island, perhaps initially by 'rafting' and more recently by human activity, has since allowed speciation within certain taxa, perhaps related to the selection for the abrasive basaltic soils that Kobayashi (1937) thought hostile to earthworm survival. Although the current species inventory is reasonably high, several other species may be expected with further rigorous study.
The idea that some of the irregular "markings" in Drawida species may actually be parasitic artefacts has yet to be demonstrated, however the appearance of a nematode in the more regular and thus more likely "true" GMs in D. halla is rather unexpected but was not supported by the DNA results. Possibly the DNA primers kits used are more suitable to extract from annelids rather than microbial parasites thus only detecting host tissue.
The possible clonal parthenogentic entities of Amynthas corticis saeseum described in this paper are provided with scientific names, although they may yet prove to be of infra-subspecific rank and thus outside of zoological nomenclature. They are provisionally regarded as a valid taxon and there is slight (1-2%) mitochondrial DNA detection indicative of divergence. Similarly, there is only slight indication of separation of the A. gracilis insularum sub-species that may be a sexual form and thus more representative of a conventional "species concept" having acquired some genetic modification apparently manifest only on islands. This too has yet to be definitively proven.
Taxonomic revision has obliged several often obvious synonyms to be added to historical taxa and this study has aimed for confidence of combining morphological information with genetic barcoding. Unfortunately there were some initial laboratory errors in failing to get any DNA results, the mixing of samples and contamination in the genetic laboratories/sequencers. Outside of these basic technical problems, the comparisons of molecular data depend entirely upon the reliability of identification of voucher references on GenBank and the Barcode-of-Life library database. Anomalous identifications have been noted in several cases in the current study (e.g. for Metaphire hilgendorfi and Eisenia fetida) as well as current lack of comparison for some less common Moniligastridae, Ocnerodrilidae and even Lumbricidae. These are indicative of the relative infancy of this research field that is expected to improve with accumulation of verifiable data with taxonomic names corrected, hopefully based upon their definitive type materials. While the hunt for neotypes of Kobayashi's Jeju worms continues, tangible results can be expected in due course as researchers collaborate to refine use of molecular and computing methods in combination.
Simply obtaining barcodes has been horrendously difficult and some data are yet wanting. Especially EWU unreliably mixed samples at random. Small tissue from representative specimens, mostly freshly collected, were carefully labelled and refrigerated with batches sent for analysis. Various laboratories were commissioned when initial results were inconsistent. The first "WMxx" series rarely produced data yet used all the DNA extracted requiring resampling from the original specimens as many as five times over three months. The second "WOyy" samples batches either failed to return results or were catastrophically mixed samples in the laboratory invalidating results. Many of the third "wzz" samples returned contamination data due to lack of sequencer hygiene in the NSU. Samples from w43 onwards were performed by different workers outside of NIBR subcontractors, some by Hanyang University student Seunghan Lee, that were mostly successful one year later.
¤WM10 Jeju1 #6 lumbricid tumid 9 (Dendrobeana attemsi?). Species unknown. megaBLAST results= =556/658 (84%) for unidentified Amynthas sp. or ⁄85% for various megascolecids and only ⁄81% from my D. attemsi from NZthus possibly sample mixed or a new species not yet on GenBank; rechecked as w1 but nil results thus far. BLAST WM10 vs. WM6 -NZ "Eisenia japonica" Identities= =660/660 (100%) i.e. same! So the NZ sample (Blakemore, 2012c) ¤WO40 -Metaphire q. valhallanil result (redone as w20). ¤WO41 -Amynthas aucklandisnil result (redone as w4). ¤WO42 -Metaphire cf. phaselusnil result (redone as w22). ¤WO43 -Amynthas simplex Hnil result (redone as w23).
¤WO44 "Drawida cf. koreana" Jeju #2 June 2012 -megaBLAST 94% some lumbricids, i.e., mixed in lab with "Eisenia cf. japonica" sample (WO45) as this barcode data is the same as for w18b redone for Eisenia japonica from Jeju (cf. WO45). WO44 redone as w17. 
